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mriEij?^ w r X m&^^^m^ j: ^ i^^^-r r ;^ met 

Iff *:^4 1 Hul5#^jtSt»t^(C:fe(t^5fefi^07>f 
SEE (lio {t 5- 1'- fS ^ K-f" —)\- 

^m-^y v^m-M:m^Hxt^hm^^A-^fz,k-m^ 
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. \^xmmb\z-'^mM.t-m^^f\^^x,o\zM^-^x\.^b^ 

go 

[ii^^ 1 2 1 Hfil5^mdS2i(::«^^tt'5iIlbm£E 
30 [ft3ft:^l 4] tfFlE^*^^(i. hcr/l.^ 

40 ^%mm^^^^Wi^^\i'^X ^ ^*S4^flg{c:iott5%3fe 
50 Sj:^^o 



3 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] ^^EL^T-fi. m^ma^m4{z^'rx 
6ri:;55X'#. ^mEhm^i^m&i±<Dm^m'f-x^^ 

^t.mm {^-^ :^-vm.j^E(D^mm) f)^hwitm^ 
^mxm^-r^ t^:^^zt />-x^ 5o 

[0 004lia5Jl. w<0<t 9nc^«8EL^^<D^3t» 

i^m5 (a) jc^-r<fc9tc. ii»mjE (v) -^mytmm 

ms (vth) l^±<Z)^^^::ioV^r, MMicmm (I) 

^mmmj±^:xrx^thit. ^±^m--^(Ditmw^Ei.m 

{1. HIS (b) {CTTk-rx^i^c^ mmmd^ (-n t::(5f^it 
or. ELm^<omm^^nm5 (c) {c^-rj:^(CHft 

W^U^ix^m}± (V) Offi;05^^<?:e^t5<h\ ^(7)^3^ 
jWS (L) 7)5:k:#<;^^5^l#^4^^UT^^'5o 
[0 0 0 5] Hfj|SL/cW«E L^^fi. Mm(Di^ 

m\c^^xm^<D!mm-miti.. ^^@#<^sstiaji^:^ 
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4 

10 0 0 6] ^1lEL^^<0»S#t^fi. 
umcXoXWii^ms (c) {;i?fe«T*^LytJ:9{c:^{l:: 

-^tLt::fn:)fjp^n'5«i£ (v) (om^^i^^ <f£^{^t\ ^ 
10 (L) <t^^9^\^^m\^X^^^t^^ M 

[00 0 7] t^f)^^m^<o^mE\.mi'^^m\^^xm 

20 M-^hy i5^:^II2Si:fer^{-^3tt^W^EL^d=-oK^-r>^ 

LTv^5e ■rfj:t>h. n:^(D]^'7 4y'mt{.x(Dmmmi 

30 [0 0 0 8] ^Ur. Pl*^«^^5#EL*^fi. *& 

T-W:t::i£^iJ$tL. ^;^[^icfp^ 9 1^1^ K^^ :/^Ai -A 

yEHlgS2{cg^jgg$tL. l^«^S«Sfili?ffij8l*«[HlK3{C 

^ n -c ^ n 5 o 

[0 0 0 9] mwmmmi^^^^ 3 tcf^, 

40 Bl — Bm (C*f^£;:LT5fe^:^>r iy^SYl'-SYm;i5{»x.<b 
^)^Jc!Hls&5 30>b<:oig[^<>f r;^mff (VM ) *fcfiS*S 

ii^lHlgS I 1 — I n ioJ:O^K^>f 5/^5X1-- SXn;5S 

[0 0 10] rco K^-<yx-r ^y^SXl'-SXnJi. 
50 ffilHlSS I 1 I n ;!i*P>comS^* fcfir— >^S{5:<7) o ^(D 
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5{-f^ffi-r^o Lfc/O^oX. h'v4y:^4 ^y'^SXl-^S 

[0 0 1 1 1 fj::^. tuie^mffiiHiKtcftjiT^mffiHiK 

<7)S^tcJ:«9. l^etc^bfcJ: ^{ciE»i2!j|<t LT^m^JS 

[0 0 12] mmmmmh'9-(y'm^2^xxj^mmm^ 
mmm-^{cm'^\^^xmmM^m^mm<7)mmxmm 
[0 0 13] mwmmmv'7><^m^2\^^n^^'^m 

mM^M — In {Cfi. DC-DC='>'y<— 

WMSJffll (pulse width modulation) \^X.KiW.^\^ti^ 
i^^^-S ct 5(CLrv^^;ei5, mfiPFM^Jiai (pulse 30 
frequency modulation) ^^Jffl't^^ ^ t>"C# 
[00 14] rcODC-DC^^^^— y"^^^ 



— KDl Sr^bT^>'7'>'f-Ci {v:#a^;h.5o ^ L. 

{cx^. #i£$ttfcDcm;'j^=»^^v^^-9-ci (Di^T-m 
[0 0 15] HfjiBDctib^mfffi. jg:feiR3 tummm 

t X\ MI2m;^«j[E^^^<^^«I£J-^^^-r^ J: 5 fc:7 

[0 0 16] llI6{:l^L/c1#^tC:JoV^T^i. mllEUfcJ: 
^(C^Mit*S^l 4{C^IS3l^n.'5:7^- HV<:y^^tC. 

{cj: •9#^ti^ffi;^mi±vout ^i^su. ^m^urm 
;^mi±vout ^^jELr#^n^^^-r^ii^-<^r;^m 

ffivM mmi^miiCjt^cx-^^'i-^x^j,ct^^tix\^^ 

bti.^m;^«/£Vout {1, ^(DXo{^7r^ir^t:^^X^ 

^THl ^SfetRS ^ (T^^^J-g-^SfiSLflt^^i-o 
[0 0 17] 
[^1] 



Vout =Vref x C(R1 +R2 +TH1 //R3 ) /Rl D 



[0 0 18] ifjieu^^c^J'n^ h-iJ^^^t^Kih-r 

6o -r^^^^. rc^5>/±[HlS§Ji. ^^R4 , R5 . :ioJ: 

VM =Vout X CR5 / (R4 +R5 )] -Vbe 

[0 0 2 0] ^y.±(Dmmc^^^x. m^umm^4n. 
mmm^^^^^^^^^f^^^^^BBi -Bm 

^•:/mm2{c^^f^ Yy^-:/^^ :y^SXl— SXn^^J^ 

^mmv^^ymAi -An tc^ux^s«iHisgi 

1 - I n ^^^^(;i^g!i-6o rtttc J: >9 . ffiis^^^t 



Q2 t:ijott5-<--;^ • :y^F«imi±^Vbe^'rixf^. 
[0 0 19] 

im2] 



h^^4y^tix\^^^mmmt^^mm^^j:^tix\^^:^j:\^^ 

[0 0 2 1] t:L^X\ *«EL^^^{i. HtjffiLfciJ:^ 

':^mii:im+m<7)Ki.m^tmf^^tix\^^^m^^mitC't 
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[0 0 2 2] Lfzt)'-^x. ^^mm<D^mx-mm}'^y4 

[0 0 2 3] -er-X?. r<Dffi(7)^®llHlSES{-*5V^rfi,. — 10 
ifed. Cri|;t(^#^¥9-2 3 2 0 7 4^<2>«{C^^$tU 

x^%mm^ti^ E i.m^<o%%tL±. ^ ^w-i^^ 

So 

[0 0 2 5] !ll7ti|^1^!;ir :y hijb{^^U^0J-r5t><^T* 

nr V ^ 5 E L E 12;5f^^*^«j $ tt S ^ tvr 
;)5t/-r:^— K<7>v^>'7l^7U-^— i5^<h LT^$tLTjo'9. fife 30 

[0 0 2 6] 1117 (a) fl. |^11!J-fe:y hilb{^(7)ttj(Dtt 
ffi^^LT^Jt), l^ffi^S^Bl ;ii5^^^tiE L^^E . 

V (Al) = (VM X 6 3 + 0 V 

[0 0 3 0] -^(D^. K^-r:=^'j^Ai {z-Wch^-MMMM 
\\ t^^(r>wmmm^^'0 ^ Cd) {c::^i-i:^(cEL^ • 

y-ir^/h&H. *5lt^i&<OPfW<i:^^5EL^^(0^^^ 

i$^tc^.;fcTii«3^ii:5EL^^^(0)i|i:^[^miE^^^t:: 

[0 0 3 1 ] 

(c, ^m?«i!i7{)^bcoigitom«^§:«trEL^^^(l^3t^ 

T'#. %fz.^ »:<^jfelE(-*5l^T^3t^tt'5EL*T--(^ 50 
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^^^^itSr <hJC/^6;ii^ EL^^E12^^^^-^5 
^Ci. (b) (C:^-rj: 9*-!^® K7>f >^i^Al 

±Slt^»cm$-frSo :iixtCli, ry^SYl- 
[0 0 2 71 Lyb^J^oT. MxEL5t y ir-y 
\^^\^X (c) i5fe{C^*^n6^^E12 

a^(7)^^tcj;6^^^*t;i^Lr. ^fnr-^-TJ: 9^- 
^{C^^^tlSEL^^E12{C*AL. a^EL^ 
-^E12CO*^^fl:^^mi"'5o K^-f^iSlAl 

[0 0 2 8] ;ico#^. mflE K^^-T^^Ai tc. >^Jx.(^ 
6 4<®CQEL^^F-/ii5iE^iJ^ttri>5^^£L. ^/c. M 
ISUfci^^<-f r^^SiEVM 7!i^^Jx.(^10 (V) X^^h 

(Dmi±v (A'l) fi. y<:^/u\H(Dwm-c>'^'-y>^\^m 

<mfi:J-±#"f"'5o ^Jx.f^^?^;05 1 0 OmmX 2 5mm 
(256X64dot) U^<Dm7S^^<^^^X\^. Z<DW} 

1 M s e c T-^^-rso" 

[0 0 2 9] 
[^ 3 1 

X 1 ) /6 4 = 9. 8 4V 

So '^(DtiMc^ ^^^(D:z(Dm(DmW}^^^^:^\^^xn. 

tti5®[/^'Yr;^m/£VM fi. E LmT-coji|i;^r6]miEVf 
tcifii/ Mgcois ^mjE i-IS:;^ ^ ttr V ^ Sp 
[0 0 3 21 t:i^x\ :i<Dm<oELm^\^. 115 

(a) i,zm^\^^xmmi.tixo\^. ^^mmzx^m:^ 

«(?^EL*^{i. [15 (c) ^cS<5l^TW^bf:lJ: 
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[0 0 3 3] z(Dm(OELmi^i,c^i'f^m:^i^mf£(Dm 
(Dm<DEi.m^nR . G . b (Wfe) 

[0 0 3 41 ^^{C. m^<^ r y^WJ^VlA ^^^-fS^ 

LTE L^^(D^3tj»Stcf:f ^ 

[0 0 3 5] ^^{c^Ac. mefc^LfcJ: 
^THi LTil?>'Mr;^«ffVM 

y^if^i^>^-h-m<. '^fz.\^m^m.'^—^t-E\.m^o:>^^ 

[0 0 3 6] :L<D^m^. mffSLf^^Ppm-^.f::*^ LT 
/c^^n/c^0Q-efc*9. mifSLfcJ:9?:^^raEL^^(c:ft 

-r^ c ^ s 6t) -r ^ co-e^'So 

[0 0 3 7] 
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[0 0 3 8] rco^-^. ^3t*T-«:o^*.'Sjl:m^tc:fclt 

[0 0 3 9] ^fc. Btlia^*St^«g{C:Jott^^^«gO^ 

IE b"— 7^ — i- . - /I- K ^ tL fc t:°— ^ fa ^ 
[0 0 4 0] 

L < f i 4^ — yi- ¥^tLfz.\f—^m^ \z.^)^y v-r^z. 
[0 04 1] ^LT. Hfjta»^^-rr;^SH^^fife^^fi. 

40 [0 0 4 2] ^LT. $?*Ll^ll^6(^)?i^Si^:l:^ol^Tfi. 

yyr ^^(ow^t^mz^'^m, ^ nfc^mB#:^^^«^-r 5 
% 1 ssi^i: ffliem 1 iset^^:^ x^xmm^ntz e-^ 

[0 0 4 3] — z.(r>WPi\^i)^t^^^%^yf^^^^^\^(D 

50 laM^tL. ^^tmnMU^^\^xi^wim<o^^%m^ 



. 11 

[0 0 4 4] z.com-^s mu^mmm^^mm^iri^mw) 

[0 0 4 5] -^ur. tftiELytv>-m(^«^^sgfflLyh 

m^xxi^M^m^±x\;^-'m,m:in'^-i'^])^y 

[0 0 4 6] — 
Sc(^^fi^ t . Bfria# K ^ >f J: 0^mrlS#jfeS^(c 

^ytmirt)^h^j:^m^m7jk^<^^/u(Dmm:^&x^^x . 
m^M^(o\,^-rM^^mmmm^m^\^x^tftmT^ 
^ytmrn^-^^^WA^^^^x. 0M^^m\^:isi^^mit 
m^(D^±^m^^ L.x$¥7^^ikm(o^^m{^±T^m. 

(0 0 4 7) fiF^U<fi«rl5#fjfed£4*ffiSCio 

n^m^m^<o^^mm^ifti.x^jk^ikm(Dit^m{c 

[004 8] miE L7ti2Wi;^}fe^#gffi i.tzmyt^^^<^ 

m^(om:^\^mj£:^mm^ti. :L(Dmj£im^m<^^^x^ 

n^'r^Ehm^<Dm:^mmj±vf /)^±^i.titi^xh. 
m(riit2^u-ciftiEifi?xwr>^(7)mi£fli:vM h±^i-^ 
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[0 0 4 9] Lfc;ii5or. ^^y<^Ji-(DmmmW:\:^. M 

^^tmmLfcmmv±y hm^mmLtzm^icioi^x 
fi. j^^m.m{cio\,^xEj^m'=F\^wm^m^ti^^<^T 

M ;ii5|ill*'r^miEVf X^m<^J:^:ith^J:^^(DX\ 

X\ EL^T-o^3t4^t$t^~^i:?feSJ: 5t;iSy^"r^ 

[0 0 5 0] Lf'>i5or. HfriSLfdJ: pt-jl^^fbf-J: 

•9 EL^^(Z)|ilI;^f^1;i£Vf ;6^fc<^x.±#Lr4>> EL 

[0 0 5 1] $?>t-. K^-r::/$tLri^^^<g^^^^ 
^ nx V ^/c^ I t (D^j^Azi^m^titi^ E 

20 L*^=-tC»UTfl. EL*^(D]ll;^fS)mJEVf {Ciit^L 

6<7)T% HUl2#EL^^;^i5^o^ h-i5^^3ti-^co^^ 
mWtC«l^Ji-6- i:;a5T*^6t^{C. H(rl5U/cy-^3a 

t^^o?^mh^m-r^:Lt'^^x^^o 

[0 0 5 2] -eur. mflELfcf^fflti. Mxf^EL*^ 

^mm't^^<Df&m mm) mm^(Dith^^{z^^x 

[0 0 5 3] 

y<^/u(Dmmmw:{c-D\^^x. ^(o^KDmmmm^m 
B&-r5p lai {-*5tt>5^?-^2 1 f^; ^7}^— /uKiilK 

40 ^^r/OPl . ^-f:^—h*D2 . , =i>'7^>'1^C 

[0 0 5 4] iuiS;^-^r>':/OPi (;o#^S^A;^>5S§Ji. 

l§«i«|jt«lHlK3(C*3tt'5^ffi^^ .y^SYl-SYm^rfr 
Ur. ^^S^^^COISS^BI -Bm {cmm^tl^^O 

KD3 (7):557 K(i;^-<r>'>^OPl (D^mAtl^izm 

m^tixi^^o ;?^-<r>'>^oPl (z^^se 
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[0 0 5 5] mm^-f KD3 (O^ K{|iJ. "T^c^t? 

[0 0 5 61 mrlEr^i Vy^Vi^CS oJ^^^/^ (t'— 

r>^mff^fi)clHlK5fi. ;?t--<r>:?^OP2 . K 
D4 . ffiSiRS , SfetR9 fcict f9«^L-ri>5o mifS:^ 
^r>-:/OP2 ty^^—h'V4. (om^^t^^^^. 

[0 0 5 7] — m^Vtz\i^—^^—/i-Vm(D=i>'f 

>^C3 t^m^. y'^SW:^'^mf^^tiX^K> . :z 

[0 0 5 8] B9f2b/c«^fit:'-i!^7j^-/WKlHl?S2 1 

(r>wm.^m.^m^\^x\^^. ^tz^ m^<^T:^m&±^ 

[El^5J;iioV>r^. ISfeiRS ^R9 tcJ: i9 5>i£lHlK. 

[0 0 5 9] ^tih<Dmmmmm^m\cxy)^ i^"-^^^ 

-/I- K[hI¥& 2 1 , a^^<^r;^mj[±^i*(Hl?S5 cb(cj:5 

mMEEm(D^W)m^^^mmm.^^^nx. ji^-y<D^ 

[0 0 6 0] J[^±<?^«/*tc*^^/^T. m^mm\B\^4itcm 
^&$n6^l^«ft■^^^s<5v^r, mih^s;?^^ s/^sYl- 
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[0 0 6 1] rrtr. \,^-rti^^(DELm^OEL^^.^jn 

mTs^^thtLm^ia-x. ^(DEi^m^:d^mm^titih^^^ 
10 mmEj^m^<om:fjmmsvf ^^^^^ti^o 

otzm-^. ^j^^^m\c:}oif^ELm'¥'(o^m^^mc 

SYm^^UTmii5Lfc;?h-<TV>^OPl 0#^SteA;t!5S8 

20 [0 0 6 2] ffirlE3:/7='>'i^C3 fC:?}^— /UK^nfcfc"— 

^n. ^IS^i^lHlgS5tcJ:«9^fife$ix/bi£/Wr^«EE 
ft. 3fejt:=^-r 5'^SYl'-SYni^^LT. 

VM tLxm^i^^th^^ LfcjO^oX. 9^J;t(^SBf^{h:'b 

vf ;55j^#"rttf^. rtL^cii^^§LTiS?/<-rr^®E^^ 

30 Vi^C3 (Cfi, »[®l£fetR7 ;55g^ji^^tLT:fe«9, Lfc;6S 
rtv{ciitt^LriJ5^Wr>;SJf£i^^lHlgS5 7!i^bOiS? 
[0 0 6 3] r(DJ:5{-. i^>'<^r;^®m^^[Hl¥S5;5^ 
Vf c^e"— i^li{c^fc:^bf:L{iiiciat^^i-^(DT% ^^^^ 

[0 0 6 4] iS^wr:^mi£^^iE]sS5^^e>t>7t 

mm^^^^x. ^<D^^x^^mm^ti^Ei.m^(D^ 
±^m\cMi-^^mm^ti.xmm;^ti^o z,<Dm^i:^ 

50 SJ: 9{C/^^ixTV>;50T\ ^<iyir:y M&mcJ;o 
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[0 0 6 5] Lfc;05or. E L^^fi^SoM^&^^tC 
[0 0 6 6]-:;^. f-^fiSyirry h^^^lt/TJc-r^mj 

oT. :^>mm^tix\i''-^m&(DV'\i^y hmi^^n 

Vf r-Mm\c^b^<^^^m^{::.is\^^xmn^H^o Mk. 

[0 0 6 7] ^fc. ^3t:fe/5Wc^'5EL^^^ 

ctip. 2^t::^S>^.:fcT$n^EL^^{;i>?tLrigScDiS?x^ 

[0 0 6 8] liI2(ir<D^^t:::^f^?!)^'51ii!iSIB(^ 

m20^5g(0?f^S^^bfc'btOT-fe^o ^c^ib\ 1112 {Cio 

mmmtmmx^^o 

[0 0 6 9] -t^j:t:>h. t:''->5^7j^-yuKlHlgS2 1 
-r5mEE^^.x:7r ti> p n p h^>'^:^>^^Q4 np 

[0 0 7 0] ^Ur. ISfe^cOn p n h^>'v^^^Q5 O 
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/h2^oo^^.yi5^>^^ciy«^{::j:5 mEE / ^ :y :7 r <7) m 
v^>1hC3 (iE L^^(7)mfBSLfcIll;^fnjmJEVf (7)f— 

[0 0 7 1] i2>'<-rT;^«JE^^IH]K5^cio^^r 
(Dp n p h^vv^;^^Q6 f;iio(t5-<— ^{-ti. ^^-^ 

^^m&tm^^f\^^^b\c^^^fixis^. hy>i^^ 

^Q6 co^ u^^fir— ;^g^i!$^^^*(c, ^^::y^ 

^i^g;S^R14^^^LT®J{^m?^I(^Sic^ttTV>5o rtT.tC 
[0 0 7 2] ^LT. ?5>C^60n p n Vv^>^^Q7 CO 

20 mm^ttX:is^. V'7:yiy^^Qi (r>^u^^\^mYJFn. 

m\^mm.^f\^^t^\c. ^^y^\t.mfi'R^ , r9 

:y^ffi:5iR8 , R9 <D5>i£m;^ ^ LfSi HI 

[0 0 7 3] lll2tc^L;rc«^{;iJ:'5^. ttlBLfci:5 
{c:e->5^;J^-/PKlHl8S2 1 ^ ^xim^<^ T >^m&^J&\^ 

30 (ommtmmx^^o 

[0 0 7 4] mz\t.z.(D^mKf)^i)^^ww&m(o 
w,^(D'mm<r)mm^^\^f^h<r>xh^o ^j:^. mzKfr^ 

'mm(ommK^\^^x\^^ wis l^c tj^— yi- kihiss 2 

1 jcio-CTj^— >'^K^n:rc=i>'7^^^-t^C3 coS^Sffi^ 
flJ^LT. DC-DC=^ Vy<-^<D#EEa:l;^f^^JffllL. 

40 (C«^Lfct>60-efe§o 

[0 0 7 5] 0iJx.J^. Il]l4o^U^Il!2tC^L/c*J£(7)ff^ 

lelgSll -In \iWm^^'DC-'T>C^>y<—^^X.^ 

^lJfflLfc:^-r "^{zm^- 

•^(o^timE. (^a/E) ttj:^x.okcmm^tix\^^^o 

^<l^K^'r:/[HlSS2{:iiBtt5Sm??ftlHlg§(D 
50 LT 
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[0 0 7 6] -r^j:i:>h. mmmmtLXi-x. mK.i^mm 
?sa5a6o^sc<^ii. #^mffi(Hi8Si 1 - In \cid 

US (a) tcS<5l^rift?gLfcEL*T-t^ 

:esij^iHi¥& I 1 - I n co^S^l^f^^O^+SBtc^g^-e^^ 
<J:9t-. SfrlEDC-DC=i^^>'<-^ 6 J:«9 t>yt:^^ti6 

10 0 7 7] L7!)^L/^^^^. tijtBLf::^: 9 f-DC-DC 

ioxnmmm^u^amii^Mi^x^ h ^tc 

Voutl = Vm + Vref 

[0 0 8 1] mm\.tim.mxmhf)^:^j:x^{c^ msiCTjk 

L i ^ D C - D C ^ 6 J; 0 # <b 

^mm{cft^cxm^±ifrzmM:^^'^-iy>^^m 
[00 8 2] mni-ttf^. ^ELmiF-^^.'XTmmi^^m 

m^mmmmii - in l::4bNt6Sm««Ftt;i>5«(::?ffe» 

/i^-^mt^ji^. ^m'^mm.\B\m\c^^^x^^-r^mtim 

xh. :iti{cmU't^:^t:^-xt. ^hic^ el^^cd 
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[0 0 7 8] -trr^ m3{C7jk'rmm(7)mmAcm^x 

DC-DC:3>'/^— ^ etCjott^JSfetRl <!:R2 
(T^rat-. p n p h^>^v^;^i5'Q9 :d5»A^nr*5*9. ^ 

mffS vv?;^^Q9 (0-<— igBt^fli(Z)E 
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